Assessment of bone resorption with a new marker of collagen degradation in patients with metabolic bone disease.
We have used a new enzyme-linked immunoassay (ELISA) to measure the urinary excretion of type I collagen peptides (CrossLaps) released during bone matrix degradation in a sample of healthy adults comprising 146 women and 60 men, aged 31-89 yr, and in patients with metabolic bone disease. The intra- and interassay coefficients of variation were less than 10% and 13%, respectively. The recovery of CrossLaps antigen from urine samples ranged from 92-115%, and the ELISA was linear for serial sample dilutions. The CrossLaps assay does not cross-react with either free pyridinoline (Pyr) or free deoxypyridinoline (D-Pyr). CrossLaps measured by ELISA and the total excretion of Pyr measured by high performance liquid chromatography were highly correlated in normal women (n = 91; r = 0.73; P < 0.001). Urinary CrossLaps excretion increased with age in women, but not in men. In women, the menopause was reflected by a mean 141% increase in CrossLaps excretion [from an average 217 to 524 micrograms/mmol creatinine (Cr)] that was higher than the mean increase in total D-Pyr (+91%) and total Pyr (+47%) measured by HPLC and the mean increase in bone alkaline phophatase (+48%) and osteocalcin (+41%). Urinary CrossLaps excretion was increased from control values in Paget's disease (n = 32; mean, 1810 +/- 2300 micrograms/mmol Cr; P < 0.001), in patients with primary hyperparathyroidism (n = 10; mean, 780 +/- 380 micrograms/mmol Cr; P < 0.001), and in patients with hyperthyroidism (n = 27; mean, 1280 +/- 970 micrograms/mmol Cr; P < 0.001), with Z-scores (number of SD from the mean of sex- and age-matched controls) of 4.4 +/- 6.6, 1.5 +/- 1.2, and 6.7 +/- 6.5, respectively. In patients with Paget's disease, CrossLaps values were highly correlated with urinary hydroxyproline levels (r = 0.91; P < 0.001), and the decrease in urinary CrossLaps excretion was greater than that in urinary hydroxyproline (-71% vs. -17%; P < 0.001) after 3 days of i.v. treatment with the bisphosphonate pamidronate. In patients with hyperthyroidism, CrossLaps excretion was elevated above the normal range in most patients (78%) and returned to normal within 1 month of treatment for hyperthyroidism. It is concluded that this new convenient assay represents a sensitive and specific index of the bone resorption rate, and that it should be useful for the clinical investigation and therapeutic monitoring of patients with osteoporosis and other metabolic bone diseases.